The paper authenticated the need for separate positive integer time series model(s). This was done from the standpoint of a proposal for both mixtures of continuous and discrete time series models. Positive integer time series data are time series data subjected to a number of events per constant interval of time that relatedly fits into the analogy of conditional mean and variance which depends on immediate past observations. This includes dependency among observations that can be best described by Generalized Autoregressive Conditional Heteroscedasticity (GARCH) model with Poisson distributed error term due to its positive integer defined range of values. As a result, an integer GARCH model with Poisson distributed error term was formed in this paper and called Integer Generalized Autoregressive Conditional Heteroscedasticity (INGARCH). Iterative Reweighted Least Square (IRLS) parameter estimation technique type of the Generalized Linear Models (GLM) was adopted to estimate parameters of the two spilt models; Linear and Log-linear INGARCH models deduced from the identity link function and logarithmic link function, respectively. This resulted from the log-likelihood function generated from the GLM via the random component that follows a 
Introduction
Regression time series models for linear models such as Generalized Autoregressive Conditional Heteroscedasticity (GARCH), Autoregressive Moving Average (ARMA) etc. and non-linear models such as Self-Exciting Threshold Autoregressive (SETAR); Mixture Autoregressive (MAR) etc. has been dealt with in many studies. Typically, this is either by way of applying these models to timely related data or by compounding with additional parameter(s). These models were proposed or propounded to accommodate, solve and treat mixed time series observations (both continuous and count observations over a constant interval of time) that might arise from all areas of statistics, econometrics, epidemiology, insurance, etc., as stipulated by [1] and [2] . In as much as only positive integer or count time series observations and sometimes due to encounter in our constant interval readings, Exploratory Data Analysis (EDA) and analyses, there is need for time series models to be strictly separated for both continuous linear and nonlinear models; and count (positive integer) linear and non-linear models without subjecting integer or positive integer-valued related observations to ISSN: 2456-7132 Available online at Journals.aijr.in
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a strictly continuous model or vice-versa [3] . Few research and brainstorming have been channeled into count time series analyzes. Tobias et al. [1] explained that count time series are series of observations that appear naturally in various areas such that a number of events per constant time period is observed over a timeframe e.g. number of cars that entered a particular filling station hourly, number of stock market transactions daily, number of defective items in a production daily, weekly number of admissions in a hospital etc. It is also to be noted that such observations would be considered as natural values, that is, propound models for integer time series. Models for count data are not only proposed because they take into account suitable dependence among observations but also owing to the fact that they are models whose conditional mean depends on previous observations and immediate past values, [5] . According to [7] - [10] , count time series models can be otherwise called state space models because of their dependence traits -and because of this dependence traits among observations, GARCH will be a suitable model in describing and incorporating the analogy of conditional mean and variance depending on immediate past readings possessed by count data, [11] , [12] . Having said this, a befitting distribution with an inclusion of non-negativity (positive integer) defined range of positive values, timedependence covariates, linear and non-linear model for positive conditional mean and variance process would be ideal to take in place the conventional Gaussian distribution of the white noise. In lieu of this, the Poisson and Negative Binomial distribution are best to fill this vacuum [13] , but the Poisson distribution would be used due to its simplicity, possessed assumptions of count data depending on time and being among the family of an exponential family [14] 1" t + .
The INGARCH model from the idea of GARCH is: 
choosing " " " " p and q suitable for
Considering a situation or scenario where the link function in model in equation (2) is identity, that is
For t Y of past observation that is Poisson distributed. equation (3) is the INGARCH (p, q) for LINEAR MODEL.
If model in eqn. (1) has a logarithmic link function, that is ( ) log( ),
INGARCH for LOG-LINEAR MODEL of the order (p, q). Equation (4) is the log-likelihood function of the GLM.
Parameter Estimation
The Iterative Reweighted Least Square (IRSL) parameter estimation technique will be adopted in this work. 
Parameter Estimation of the Log-linear INGARCH Model
The partial derivations of () 
Such that: 
Parameter Estimation of the Linear INGARCH Model
The Identity link of the linear predictor
for p q n square matrix nby n 
Analytical Results and Discussion
The number of successful bid of government auctions in Nigeria from 2002 to 2015 was used as illustration. The number of auction bids were recorded in a monthly uniform interval by the Central Bank of Nigeria with 156 counted data points over the thirteen (13) years period. Ascertaining the correctness instrument via the PIT histograms, the histogram bars in the linear INGARCH model appears more clustered as oppose to the disentangled bars (the U-shaped) of the log-linear INGARCH model. The linear INGARCH model seems to approach uniformity better. The probabilistic integral transformation of the linear model seems to be more appropriate. will capture the time-varying effects in the count observations compare to the log-linear INGARCH model in terms of model performance via logarithmic and ranked probability distribution indexes; via DawidSebastiani index of correcting and penalization of dispersion variation (overestimation and underestimation) through the variance; and via a lower predictive error (integer-valued forecast) of squared error and normalized squared error. The outcome of the scoring rule collaborates with the already established indication by PIT histograms in figure 3 . This might be due to non-negative covariates effects and small magnitude of the count series. 
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variance of the process was 0.0457 greater than its mean.
Conclusions
In conclusion, count time series model should be associated with discrete distribution(s) such as the Poisson distribution, as the white noise that follows the distributional properties of a timely and positive integer observed series for sufficient and efficient parameters that will truly capture and explain the dependence traits and variability among observations. Having said this, no need of subjecting strictly counts (positive integer) data to the conventional GARCH model with Gaussian independently distributed (distribution for continuous data) error terms when variability and dependence among observations are of interest when considering positive integer observations; instead, INGARCH with Poisson distributed (distribution for positive integer-valued data) error term will be ideal. The study revealed that the INGARCH linear model captured serial and conditional heteroscedasticity in the time varying and time dependent counts (positive integervalued observations) trait present in the of the monthly successful bids of auction than that of the log-linearized INGARCH model. Also unfolded was the first order autocorrelation(lag), that best describe the conspicuous dependence on the number of successful auction bids for in previous month and year with the conditional heteroscedasticity and covariates effects conditioned on the preceding month on the present month.
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